Abstract. The situation that expressway crosses the express railway is of frequent occurrence. A necessary premise of constructing expressway is to guarantee already used express railway works normally and orderly, this paper introduces the monitoring ways and data processing methods towards a underpass expressway. By a long-term monitor, there are two significant results as follows. (1) During construction of the expressway, the piers have a minor displacement. Later on, variation of displacement has stabilized. But after express railway commences operations, variation of displacement has a short-dated displacement again. (2) New project of expressway has a little effect on the pier of express railway. This kind of method provides a salutary reference for other projects.
Foreword
With the rapid development of China's high-speed railway construction, more and more high-spee d railways are put into operation. China's expressway network is connected in all directions, and the phenomenon of expressway and high-speed railway crossing is also increasing. According to the req uirement of the railway departments related documents, the newly built roads and high-speed railway crossing, should according to the principle of "railways priority over highways ",at present most of t hem adopt nonballasted-track and viaduct structure. If the expressway under the high-speed railway, the construction of existing railway project will inevitably have some influence on the high-speed ra ilway bridge. In order to ensure the operation of high-speed railway safety and passenger ride comfor t, very strict with the settlement of infrastructure. Therefore, it is necessary to monitor the displaceme nt of high-speed railway bridge piers to understand the influence of the construction of the section of the the expressway under the high-speed railway on the displacement of the high-speed railway brid ge.
Studies on relevant projects at home and abroad include: shirlaw et al. [1] monitored the entire co nstruction process of Singapore Qutram Park and Dhoby Ghaut transfer station; Qin weimin et al. [2] conducted an in-depth study on the whole construction process of the beijing-hongkong-macau expr essway under the zhengzhou-kaifeng urban passage. Through the embedded monitoring settlement p ipe, the displacement of soil during the whole construction process was monitored safely. Xiang cha ngping [3] took the monitoring of large section box culvert under the roof into the capital airport as an example, and comprehensively introduced the content to be monitored, the location of the embed ding point, the protection measures to the embedding point and the treatment and analysis of the mo nitoring data. Some influential projects in China include: the top entry project of the box and culvert of the taxiway under the empty side road in the west part of capital airport [4] [5] [6] ; Shanghai middle ri ng line hongxu road north honglu interchange project The Interchange Project under Beihong Road, Hongxu Road, Central Ring Line, Shanghai [7 ~ 9] .
Bridges, high-speed rail bridge hole using the beam of (32 + 32) m, 3.0 meters wide piers, the pier 7.8 meters long, 8.0 meters high pier, the pile caps is 5.1 meters wide, 10.08 meters long, and the clearance under the bridge is more than 5.5 meters. Both Angle 60°, highway wear through the high-speed rail passengers by framing. The plane diagram is shown in figure 1 below: Fig. 1 Layout of relation between expressway and express highway The width of the separated roadbed is 14.25m, and its road width consists of: the width of the roadway is 2 ×* 3.75m, the left hard road shoulder is 1.25m, the right hard road shoulder is 4m, and the earth road shoulder is 2 ×* 0.75m. The lateral slope of the road is 2% and the shoulder slope of the earth road is 4%. The road of a certain section of high-speed rail passenger is divided into two sections respectively from the piers of Nono. 709-710 and Nono. 710-711, so as to increase the distance between the highway foundation and the piers of the existing high-speed rail passenger pier foundation, and reduce the impact of the construction and operation on the piers of high-speed railway passenger pier foundation.
According to the route of the overall design, the design of flat and longitudinal surface and the actual construction situation in the field, the safety protection of the high-speed railwayhigh railway passenger special bridge is carried out by the form of bored cast-in-place pile under the form of bored pile. Under the high -speed rail, the drill pile is used to protect the shoulder of the roadbed, and the pile top is connected with the crown beam. By setting the supporting pile, there is no direct contact between the platform and the roadbed, by setting the supporting pile. The load of the highway does not directly affect the foundation of the high -speed railwaybridge, and reduces the influence of the embankment construction and the operation course on the foundation of the high-speed railwayhigh speed bridge pier.
Monitoring and Analysis

Monitoring Monitoring Content
During the construction and operation of an expresswayhigh speed passenger dedicated bridge under a high-speed railwayhigh-speed new construction project, the high-speed rail bridge and the high-speed junction section are monitored respectively. The monitoring is mainly aimed at vertical displacement and horizontal displacement of No. 709 pier -711 during the operation of high-speed railway passenger dedicated railway, and the vertical displacement is mainly based on settlement monitoring.
Monitoring Monitoring Method
Through field investigation of the structure of the high-speed railway bridge and the roadbed and road structure of the expressway, the relative space position of the structural interface section is constructed, and the piers of the no.709-711 bridge pier of the measured structure are properly arranged to be measured. Through the field investigation, the structure of the high railway bridge and the subgrade and pavement structure of the expressway are explored and the relative space position of the junction section is constructed, and the reasonable layout of the pier 709 of the test structure is treated. .The specific layout of monitoring points for Pier 709~711 is shown in Fig. 2 to 4 . Fig. 2 Layout of num.711 pier Fig. 3 Layout of num.710 pier Fig. 4 Layout of num.709 pier The monitoring instrument adopts the Southern Electronic Level and TCA2003 Total Station. The measurement accuracy is based on the secondary level measurement standard for The horizontal displacement and settlement observation of the side pile; the repeating accuracy of the settlement level measurement is not less than ±1mm, and the reading is taken to 0.1mm; The repeatability of the observation is not less than ±4mm/30mm, as shown in Table 1 . The technical requirements and observation methods of the vertical displacement observation point are shown in Table 2 . 
Monitoring Frequency and Alarm Value
The monitoring project began monitoring on December 27, 2015, and ended monitoring on March 20, 2017. The monitoring period was 16 months. It is divided into four months during the highway construction period, six months before the high-speed railwayrail operation and six months after the operation.
During the highway construction period (December 27, 2015 -March 16, 2016), the monitoring frequency is 1 time / 1 day, this frequency lasts for 10 days, then the frequency is adjusted to 1 time / 7 days until the end of construction (March 16);
Before the high speed railwayrail operation (September 10, 2016), the monitoring frequency was 1 /1 days at the initial stage of monitoring, and the frequency lasted for ten days. Then the frequency was adjusted to 1 /7 days and observed for 2 months; the final observation frequency was 1 times /30 days to be observed to the operation of high speed railway, and the operation of high speed rail was observed;
After the high speed rail operation (September 10, 2016), the monitoring frequency was 1 /1 days, the frequency lasted for ten days; then the frequency was adjusted to 1 /7 days, the observation was 2 months, the final observation frequency was 1 /30 days, and the monitoring reached March 20, 2017.
Due to the many uncertain factors in the construction process, in order to ensure the safety of the high-speed railwayhigh-speed passenger line during the construction process, simultaneous tracking and monitoring must be carried out. According to the requirements of the deformation monitoring level and the actual situation of the project site, the monitoring alarm values for this project are shown in Table 3 . 
Analysis of Monitoring Results
According to the long-term monitoring data, the final change of each monitoring point is as follows: Table 4 -Table 6 . According to the accumulated settlement diagram of bridge pier, the settlement and horizontal displacement curve of bridge pier can be roughly divided into four stages. (1) tThe settlement and horizontal displacement of the pier are slightly floating during the high speed construction, but there is little floating; (2) Settlement and horizontal displacement gradually become stable after the completion of construction; (3) fFrom September 10, 2016, with the operation of high-speed railwaysopening of the high-speed railway passenger specialistplatform, there has been a small change in the monitoring of bridge piers;(4) After tThe short-term displacement changes after the operation of high-speed railwaysopening of the high-speed railway rail passenger specialists, the monitoring of the settlement and horizontal displacement of the piers will soon become stable again, and the settlement and horizontal displacement changes will not occur.
Conclusion
A section of a certain highway under a high-speed railway bridge under a certain highway uses small construction machinery. The monitoring data shows that the construction machinery has little impact on the high-speed railway pier and the bridge.
Throughthrough the long-term monitoring of the structural displacement of the high railway bridge and the high-speed junction, and the analysis of the monitoring data, it can be seen that the new highway project has little influence on the settlement and horizontal deformation of the 709, 710 and 711 piers of the high railway bridge. The structural displacement is within the limit of safety.
